Spatial and temporal variation of passer Per2 gene expression in two distinct cell groups of the suprachiasmatic hypothalamus in the house sparrow (Passer domesticus).
In mammals, the major pacemaker controlling circadian rhythmicity is located in the hypothalamic suprachiasmatic nuclei. Although there is evidence for the presence of a hypothalamic circadian oscillator in birds from lesioning studies, neuroanatomical, neurochemical and functional investigations have failed to identify its exact location. Two cell groups in the avian hypothalamus have been shown to bear characteristics of the mammalian suprachiasmatic nucleus: the suprachiasmatic nucleus and the lateral hypothalamic retinorecipient nucleus. We cloned an avian period homologue (pPer2) and investigated the temporal and spatial expression pattern of this gene in the house sparrow hypothalamus using in situ hybridization. Applying quantitative morphometry, we found rhythmic expression of pPer2 during light-dark as well as in constant conditions in the suprachiasmatic nucleus and in the lateral hypothalamus. The temporal and spatial distribution of pPer2 expression in the suprachiasmatic nucleus suggest a longitudinal compartmentalization of the nucleus with period gene expression being initiated in the most rostral portion of the suprachiasmatic nucleus before lights on. In the lateral hypothalamus, phasing of pPer2-rhythmicity appeared different from the suprachiasmatic nucleus. The major difference between light-dark and constant conditions was a decrease in the amplitude of pPer2 rhythmicity in the suprachiasmatic nucleus. Our data demonstrate that, unlike in mammals, Per gene expression in the suprachiasmatic hypothalamus of the house sparrow is not confined to a single cell group, indicating a more complex organization of the circadian oscillator in the hypothalamus of birds.